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31. SUM M ARY
This report draws together a number of investigations and surveys undertaken 
following the 1993 Strategic fisheries survey o f the River Ehen.
It specifically details the historic catch data available for this catchment for both 
salmon and sea trout and examines the current stock levels based on this data.
Concerns over sea trout stock levels are raised and a detailed examination o f the 
possible limiting factors involved is included. Information from surveys on the River 
Keekle is analysed with reference to it's potential for sea trout production both 
currently and with the proposed clean up on Oatlands tip.
Salmon production in the historically acidified River Liza sub catchment is 
examined along with ways of boosting production further following recent 
reductions in acidic episodes.
Future and current issues, and actions required, in the catchment are listed along 
with the responsible party and estimated costs involved.
42. INTRODUCTION
This report has been produced partially to address issues raised by angling interests on 
the river Ehen (notably Egremont and District Angling Association) and also to summarise 
fisheries work carried out since 1993. It is a follow up report to the strategic survey report 
o f  1994, which examined the initial fisheries issues that were raised after the strategic 
stock assessment survey o f the river Ehen in 1993.
This report takes the fisheries data collected in that survey, along with further survey work 
on the Keekle and Liza catchments and examines a number o f issues raised by the main 
angling clubs as regards the stocks o f salmonid fish within the Ehen catchment.
Current projects being undertaken on the catchment are examined in detail along with 
their likely outcome in terms o f producing increased numbers o f returning adult migratory 
fish. In addition a number o f  proposed projects are examined along with the likely cost 
and potential benefit associated to them.
This document cannot address all the issues that have been historically raised in this 
catchment, but is aimed at pulling together much o f  the historic and current work to give 
a holistic view to the future management o f the Ehen fisheries into the next century.
3.0 Salmonid Biology.
To assist in the understanding o f some o f the terms o f this report a general description o f  
the life cycle and names used at various life stages in both salmon and sea trout is detailed 
below.
3.1 The Salmon Life cycle.
Adult salmon generally lay their eggs (ova) in a gravel cut (redd) made by the spawning 
fish in rivers generally greater than 6 metres in width. The ova are laid down in the gravels 
from late October to early February and number several thousand for every female fish. 
Within the gravels they slowly develop through the winter months. In the following spring 
the small alevins hatch from the gravel. These small salmon usually leave the gravels 
around June and start feeding actively. At this stage they are classed as fry and are usually 
associated with riffle areas o f river.
The fiy reach between 7-11cm length in their first year, depending on the amount o f food 
and competition for resources in the area in which they are bom. Around 20% o f 
emerging wild fry survive this first summer in the river.
The salmon fry then move to deeper water in the winter where the feed only sparingly, 
re-appearing in the riffle and glide areas o f the river in the following spring. They are then 
known as salmon parr and are one year old. These parr can then follow a variety o f life 
strategies. They may silver up (smolt) and go to  sea as one year old smolts or remain in 
fresh w ater and grow, leaving as smolts in their second or even third year o f life.
5Having migrated to sea, salmon smolts leave inland waters and migrate thousands o f 
miles into the N orth Atlantic whilst feeding. After one or more years these fish return to 
spawn, almost without exception in their native rivers. I f  the fish return having spent one 
year at sea they are often reffered to as Grilse, whilst if they have spent 2 or in rare cases 
three years at sea they are known as Salmon (or multi sea winter salmon MSW ). Some 
fish return after two or three years in the spring or early summer, when they are often 
referred to as Springers.
(It is worth noting that a four year old salmon may have spent 3 years in freshwater and 
one year at sea and weigh 4-51bs or may have spent 1 year in freshwater and three years 
at sea and weigh in excess o f 301bs!!!)
After the adult fish return to freshwater they make their way up river to spawn thus 
completing their life cycle. The spawned adults may survive as kelts, mend and return to 
sea, where a small percentage (typically less than 5%) o f the original run may feed and 
return to  spawn a second time.
See Diagram 1.
3.2 The Sea Trout Life cycle.
Sea trout lay their eggs (ova) in gravels in a cut made by the spawning fish (redd) 
sometime from late September to early December. Good spawning tributaries are typically 
1-5 metres wide with clean gravel and extensive bankside cover. The ova which may be 
several thousand in number remain in the gravels and slowly develop through the winter 
months. As for salmon in the following spring the small alevins hatch from the gravel. 
These small trout usually leave the gravels around the end o f April (earlier than for 
salmon) and start feeding actively. At this stage they are classed as fry and are usually 
abundant in the smaller tributaries o f most Cumbrian river systems, where bankside cover 
gives good feeding and shelter.
The fry reach between 7-11cm length in their first year, depending on the amount o f food 
and competition for shelter in the area in which they are bom. Around 30-50% o f wild 
trout fry may survive this first summer in the river.
The trou t fry (as for salmon) move to  deeper pools in the winter where the feed only 
sparingly, re-appearing in the pools and glide areas o f the tributaries in the following 
spring. They are then known as parr and are at least one year old. These parr can then 
follow a variety o f  life strategies. They may silver up (smolt) and go to sea in their first 
year or remain in fresh water and grow, leaving as smolts in their second or even third 
year. Alternatively they may remain in freshwater for the rest o f their lives, failing to show 
any migratory behaviour at all. (Sea trout and brown trout are the same species and can 
interbreed. They are indistinguishable at this age)
6The fish that do smolt leave the river for inshore waters where they feed. Unlike salmon, 
a large percentage o f the male fish and some female fish return to freshwater after only a 
few months at sea. These fish locally known as smelts (also nationally known as herling, 
sprods, finnock or whitling) weigh around lOoz - 14oz and are immature (cannot breed). 
It is not known why large numbers o f these fish return at this age but survival (excluding 
exploitation) is good with over 70% o f such fish returning the following year for 
spawning.
The remaining population o f  sea trout may spend between one and three years at sea 
before returning to spawn for the first time. These fish may then weigh between l-41bs.
After spawning there is a further difference to salmon behavior as up to 50% o f kelts 
survive to return to sea feed and spawn a second time. This cycle may then be repeated 
several times (in some cases for may years with some fish having been recorded, from 
scale reading, as spawning as many as six or seven times.)
See Diagram 2.
4. HISTORICAL DESCRIPTION OF THE RIVER EHEN SALM ON AND SEA 
TROUT FISHERY.
4.1 Background.
Historical rod catch data for the river Ehen is available through the collection o f rod 
licence returns. In addition data was kindly made available by Egremont and District 
Angling Association. Whilst these data sets are often used to determine historical stock 
levels, they will have variance within them associated with other limiting factors, for 
example; the percentage o f  anglers making a return, variations in angling effort and 
changes in weather conditions . However, as they are the only data available to put the 
current status o f the fishery into historical context, they are useful in the absence o f other 
information.
4.2 Salmon Exploitation.
Declared catch data exist for salmon from 1953, and was summarized in, McCubbing 
1994. In the previous report, some years in the 1950's and 60's were estimated from 
pooled Cumberland River Authority data for all South West Cumbria rivers. Egremont 
and District Angling Association have since supplied data for the river Ehen system for 
this period (1962-1970 - source Clive Fisher). See Fig la.
F ig  1 L ifecycle o f  th e  A tlan tic  S a lm on , S a lm o  sa la r.
F ig  2 L ifecycle o f  th e  Sea T ro u t, S a lm o  tru tta .
7It can be clearly seen from the data on salmon catches that the period o f 1962-1966 was 
the most productive period of salmon catches for the river Ehen in the records available. 
However recent catches since the mid 1980's have shown some cause for optimism as 
catches have started to rise once more. To examine this in more detail it can be looked at 
as the ten best and ten worst years in catch terms. The tables below shows the ranked 
catches for the best and worst ten years in the period 1962-1995.
When examining this data it should be noted that the current level of licence catch return 
is around 75% o f anglers making a return. This has been the case since 1989, as a result 
of reminder letters sent out to anglers. One exception is that of 1993, when for that year 
only, there was a licence for all angling, which restricted the ability of reminder letters to 
be sent to migratory salmonid anglers. Only 30% of salmon and sea trout anglers were 
estimated to make a return in 1993.
Data before 1989 has only a poor estimate of licence return rate although it is likely it will 
be less than the current rate of return (perhaps as low as 20-30%). These changes in 
reporting rate will tend to increase recent declared catches, but to an unknown level.
Table 1 Ranked salmon rod catches for the highest ten years catch in the 
period 1953-1995.
Position Year Catch
1st 62 996
2nd 64 947
3rd 65 701
4th 63 680
5th 66 384
6th 94 294
7th 88 267
8th 95 264
9th 92 191
10th 89 187
It can be seen from the above tables 1 and 2, and Fig 1 a that salmon rod catches were at 
their lowest on the Ehen in the mid seventies and early eighties, whilst the highest catches 
were in the 1960's prior to UDN. Five recent years showing catches in the top ten 
declared catches over the 1962-1995 period.
8T ab le  2 R a n k e d  sa lm on  ro d  ca tch es  fo r th e  low est ten  years  c a tch  in  th e
p erio d  1953-1995.
P osition Y e a r C a tc h
1st 81 36
2nd 83 38
3 rd 79 45
4 th 76 46
5 th 73 47
6 th 75 62
7 th 84 63
8 th 72 63
9 th 67 67
,1 0 th 78 69
F ig  l a  R iv e r  E h e n  sa lm on  R o d  C a tc h
R i v e r  E h e n  S a l m o n  R o d  C a t c h
EDAA Supplied data
9Comparative data from  the river D erw ent Fig lb  shows a similar trend in recent years to  
that o f  the Ehen. By contrast recent catches on the Eden Fig lc  show  a return  to  levels 
associated w ith the peak in the 1960's.
F ig  l b  R iv e r  D erw en t sa lm on  ro d  ca tch .
River D erw ent Salm on R od C a tch
EDAA Supplied data
The reaso n  for this difference is unclear although possibilities include; the E den has a 
longer fishing season, due to  it's larger spring run o f  fish, it drains an area o f  low er ground 
that is higher in nutrients (and has therefore been less affected by acidic episodes in the 
1970's and 80's) due to  it's limestone geology; and it drains into a large estuarine area 
geographical separated from  the other rivers. Com parisons detailing the Ehen as a 
proportion  o f  the D erw ent and Eden catch are show n in Appendix 1.
F ig  l c  S a lm on  ro d  ca tches in th e  r iv e r  E den .
River E den  S alm on  Rod C atch
EDAA Supplied data
From  the historical data available w ithin the Ehen system, catches o f  salm on higher than 
current levels should be achievable and sustainable. The proposed Salmon A ction Plan due
for production in 1997/98 for the river Ehen will address the posssible management 
options to achieve this in more detail.
4.3 Sea Trout Exploitation
Sea trout catches, show a very different variation over the past 30 years with peaks and 
troughs in production occurring in both smelt (immature sea trout) and adult fish. Data 
from declared rod returns is only available for the period 1974-1995. In the last two years, 
data has been influenced by changes in the way the data was requested (smelt/herling data 
has been specifically requested.)
However a longer data set has been made available by Egremont and District Angling 
Association. This data set shows that adult sea trout catches have shown two peaks, one 
in the early 1960's and one in the mid 1980's. They have also shown two periods of low 
catches, the first in the mid 1970's the second occurring over the last few years. Both 
these troughs show similar catches at their lowest points (around 80 fish), Fig 2(a).
Fig 2a Sea trout rod catches in the River Ehen
River Ehen Sea Trout Rod Catch
EDDA catch versus Declared Rod Catch
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O f g rea te r concern how ever is the trend in declining smelt catches (fish under 1.51bs). 
Historically catches o f  up to  nearly 9,000 smelt per year were recorded although this does 
appear to  be one exceptional year. M ore recently catches o f  smelt peaked at nearly 2,000 
fish in 1987. Catches over the last 6 years have been the lowest recorded since ED A A  
records began, although EA  returns for 1994 and 1995 suggest that the catch in the whole 
river system  may not have declined quite as rapidly as those for ED A A  w aters. The 
reasons fo r this recent data d iscrepancy  is unclear but may relate to  the w ay data  was 
collected rather than an im provem ent in sea trou t rod catch in the Ehen system  over the 
last tw o  years.
E ith e r w ay  it is clear that, based on catch data, a significant reduction in the sea trou t 
population o f  the Ehen has occurred during tw o periods over the last 34 years and that 
smelt num bers are low er currently than in any year since records w ere kept by EDAA.
The reasons for this decline are not clear but may be related to  freshw ater production and/ 
or marine survival o f  smolts. In addition, high exploitation and rem oval o f  smelt will have 
historically affected the number o f  returning m ature adult sea trout. M easures to  address 
this have been taken w ith a byelaw introduced to  restrict the rem oval o f  these fish from 
the fishery. Since 1989 this exploitation cannot have been the limiting the limiting factor, 
b u t the  byelaw  will protect future sea trou t progeny should other limiting factors be 
rem oved.
F ig  2b S ea t ro u t  ca tch  tre n d s  in th re e  N o rth  W e st ca tch m en ts .
S e a  T ro u t R o d  C a tc h e s
5 Year Averages
12
The river Ehen sea trout population follows a very different pattern to that o f  the rivers 
Kent and Lune (fig 2b) which are geographically close. It would appear that freshwater 
production is unlikely to be responsible for all the changes observed. All three catchments 
will have similar weather patterns and are impacted on by changes in land use and water 
quality. It is therefore suggested that marine survival o f post smolts may be significantly 
different in the Irish sea, than in Morcambe Bay. Investigations to establish the truth o f 
this hypothesis are required.
5.0 JUVENILE SALM ONID SURVEYS
5.1 1993 Strategic Survey
A total o f 32 sites were selected throughout the catchment. These sites were chosen at 
approximately 1km distances apart, where access was possible and were representative 
o f  the area o f river immediately around the site. All historical fishery survey sites were 
included. This information was reported in detail in McCubbing 1994,MA Report on the 
strategic stock assessment survey o f  the river Ehen 1993 with particular reference to 
salmonids.".
Since production o f this survey report, new methodology for the classification o f  survey 
sites has been produced nationally for England and Wales. The new classification scheme 
has tw o elements, an absolute classification and a relative classification. All 1993 trout 
data has been re-examined using this methodology (described below) and the conclusions 
are described in detail in section 8.1.
5.2 River Liza Survey 1994 and 1996
In 1994 a total o f eight sites were sampled in the river Liza catchment to assess the 
productivity in this area. Results are shown in Fig 4 and on Maps 2a-e. Five o f  the main 
river sites were resampled in 1996 following a stocking experiment.
5.3 River Keekle Survey 1995 and 1996
A total o f 7 sites were sampled in 1995 and again in 1996 to assess the effects o f the 
reinstated Keekle channel and the ongoing removal o f  historic mine water pollution 
sources. The location o f the sample sites are shown in map 3, whilst the results are shown 
in Fig 9a & b.
13
The methods used in electrofishing were described in the 1994 strategic survey report. 
6.1 Classification System.
This report, unlike previous reports on the river Ehen, uses the new National 
Classification system developed in 1995. This classification scheme has two elements.
a) An absolute class - this compares the fish abundance at the site to be classified with 
all other sites on the national database.
b) A relative class - this compares sites to be classified with all other reaches or sites on 
the national database with the same broad habitat types (based on width and gradient.)
The absolute classes for salmon fry and parr and trout parr are similar to the previously 
used North West NRA region system, although the old class D has been split to form two 
new class, D and E, with class F now being used for an absence o f any fish in that class.
For trout fry the new class boundaries are much lower than in the old NW system, hence 
sites score higher under the new system. This is determined to be nationally acceptable as 
trout fry to parr survival is estimated to be some 3 times higher than in salmon. The trout 
parr absolute classes are close to that of the old NW system.
The new class boundaries for absolute densities are shown in table 3.
6. METHODS.
Table 3. Absolute density classes for salmon and trout juveniles - National 
Classification System, (nos of fish per 100m2)._
Species group
A B
Class 
C D E F
TROUT FRY 38 17 8 3 0
TROUT PARR 21 12 5 2 0
SALMON FRY 86 45 23 9 0
SALMON PARR 19 10 5 3 0
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7.0 RESULTS OF JUVENILE SURVEYS, 1993 - 1995
7.1. Assessment of sites not scoring high relative scores and its implications on 
sea trout production.
A total o f 31 survey sites were sampled in the 1993 survey. These sites have been re­
examined against the National classification systems relative scores.
7.1.1 Trout Fry (see Fig 4 and map la)
Trout fry density appear good at 18 of the 31 sites sampled and average at a further 6 
sites. However 7 sites show some cause for concern. Two of these are situated on Black 
Beck which suffers from low flows and has in the past (pre 1994) suffered from poor 
water quality. Three sites were associated with the River Keekle system where a lack of 
good spawning gravels and poor water quality from mine spoil tips was responsible. The 
solution to these sites problems are detailed separately.
A further two sites on the main river also show poor relative production. The reasons for 
this are unclear, but may represent a lack of spawning in this area, or low recruitment into 
the area from upstream spawning tributaries.
Fig 4. Juvenile Trout Production in the River Ehen- Relative density classes
River Ehen Trout Production
Relative Classification
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7.1.2 Trout Parr (see fig 4 and map lb)
Trout parr production causes greater concern than trout fry production. Only eight sites 
show good relative production, whilst eight sites show average production. O f greater 
concern are the 14 sites showing below average production. The reasons for these poor 
sites are likely to vary across the catchment with water quality responsible on the River 
Keekle and to an extent on the River Liza. Main river sites may be less suited to trout, but 
as the relative classification system takes this into account, concern is raised over the 5 
main river sites showing very low scores.
O f even greater concern is the poor production occurring at tw o sites on Croasdale Beck 
and two sites on Kirk Beck. Both these areas have excellent trout fry production and good 
water quality. Clearly either a bad year class was sampled or there is poor survival o f trout 
fry through to trout parr.
7.2 Sea trout spawning tributaries- Habitat assessment and further juvenile 
surveys.
Whilst current production o f trout parr is assessed to be sufficient to keep stock levels 
stable but at currently low levels (McCubbing 1994). It appears likely that many o f  the 
potentially productive tributaries o f the middle and upper Ehen are not reaching their 
potential for trout parr. This may be responsible for the low production o f trout parr in 
the main river as there is no excess production to drop down from the tributaries into the 
main river stem.
The reasons for this poor fry survival is unclear but may be related to a lack o f  available 
cover for trout parr. Trout parr densities are known to be greatest in streams whose mean 
width ranges from l-6m. The reasons for this appears to  be the large amount o f bankside 
cover associated with streams o f this width compared to their wetted area. Trout parr 
require cover to hide under when disturbed and should this bankside cover be cleared, 
grazed or eroded, reductions in parr production will o c c u r . A detailed study o f the 
current status o f  all tributaries under 6m in width is required if the limitations o f trout 
production by habitat destruction is to  be understood.
7.3 Fisheries Investigations on the River Liza system 1994 and 1996.
7.3.1 Background to sampling
Two sites on the river Liza were sampled in 1993 as part o f  the strategic stock assessment 
program . Following poor results for the system as detailed, McCubbing 1994. The 
catchment was resampled in more detail in 1994. The results for this survey are more 
encouraging but show clear definition between the main river sites and it's tributaries. A 
stocking experiment was undertaken after an analysis o f the 1994 fisheries and 
invertebrate data. Five main river sites were than resampled in 1996 to assess stocked fish
16
survival.
7.3.2 Results of 1994 Survey.
Five sites were sampled on the main Liza in the autumn o f 1994, along with three sites on 
the major tributaries accessible to migratory fish. The results in terms o f  densities are 
shown as a letter (eg B) in Maps 2a-d, and are tabulated as numbers o f  fish per 100m2 
in Appendix 2. All density classes are evaluated using the National Classification system.
In summary the Liza sites had the following absolute density classes o f each species and 
age class o f salmonid, table 4.
Table 4 Results of the 1994 survey of salmonid densities in the Liza 
catchment. Nos of sites with each absolute density class.
Density Salmon Trout
Class 0+ 1 + 0+ 1+
A 0 0 1 2
B 0 0 1 1
C 0 0 3 1
D 0 1 1 2
E 1 1 0 2
F 7 6 2 0
W ithin the National Classification system, it is understood that not all rivers will be 
suitable for salmonids and that even within systems suited to salmonids there will be sites 
that suit differing species and age classes o f fish (see section 3.1). For this reason and as 
m entioned in Section 7, the sites are given a second quality class (the relative class 
mentioned on page 13) based on how they compare with like sites (in terms o f width and 
gradient) within the national database. This should eliminate differences associated with 
some habitat features, that occur naturally within the distribution o f salmonids. This 
second classification is tabulated below and is shown as a colour on M ap 2a-d.
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T ab le  5 R esu lts  o f th e  1994 su rvey  o f  sa lm on id  densities  in the  L iza 
c a tch m en t. Nos o f sites w ith  each  re la tiv e  q u a lity  class.
Density Salmon Trout
Class 0+ 1+ 0+ 1+
a 2 3 0 0
b 1 0 3 1
c 1 2 0 1
d 3 2 2 2
e 1 1 3 4
From  the relative class data a num ber o f  interesting observations can be made.
In terms o f  overall salmonid quality, production in the system is no t as bad as it originally 
seems from  examining the absolute densities o f  fish present. There are how ever reasons 
for specific concern over the distribution o f  salmon fiy  and parr w ithin the system. These 
relate to  sites 1860.3 to  1860.5 (M ap 2a&b) . In this area salmon fiy and parr are only 
present at one site, dow n stream  o f  the Irish Bridge. A t this site (1860.3) the absolute 
densities w ere low for both age classes but im proving over historic data (no salmon parr 
or fry present in 1975, 1985 and only one parr present in 1986). Relative quality classes 
suggest th ere  is scope for further im provem ents at this site (1860.3), but these may be 
subject to  further increases in the productivity o f  the river following a continued observed 
reduction in acidic flushes as m onitored by spot samples and invertebrate data, Fig 5 and 
6 which are discussed in turn  below.
pH data from the period 1982-1991 shows a decrease in the incidence o f  recordings less 
than 5.5 the level at which salmon survival is com prom ised. A lthough these are only spot 
samples and acidic episodes may be being missed, data from  invertebrate sampling on the 
Liza shows a similar pattern.
F ig  5 p H  S p o t Sam ples 1982-1992
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Invertebrate data over the period 1978-1995 is shown in figure 6. This details the average 
number o f taxa (an index o f different potential food groups) recorded through each years' 
sampling. Recent data shows a significant increase in potential food availability. In 
addition the acid sensitive mayfly Baetis rhodani, is now present in most sample years. 
This mayfly like salmon ova and fry will not survive prolonged conditions o f  pH less than 
5.5.
Fig 6 Invertebrate Data from the River Liza
O f concern is the absence o f salmon fry and parr upstream of the Irish Bridge on the main 
river at sites 1860.4 and 1860.5 in 1994. The national classification system relative quality 
class, is D, at both sites for both salmon fry and parr. This suggests that both sites are well 
suited to salmon production but are failing to produce their potential. This is unlikely to 
be all related to water quality as there is no possible difference in the w ater quality present 
at site 1860.3 (salmon fry and parr present) and 1860.4 (no salmon juveniles), as they are 
only a few hundred metres apart.
It can only be assumed that the bridge is acting to restrict the salmon population in the 
Liza system, over and above the effects o f low nutrient availability as seen at site 1860.3. 
The bridge may be by acting as a barrier to  migration as seen in other river systems, 
(Gardiner 1989) or by modifying the river habitat upstream as finer gravels build up above 
the structure.
7.3.3 Enhancement o f salmon production.
It could be argued that if the barrier effect o f the Irish bridge was removed that some 8km 
o f suitable spawning and nursery areas for salmon would be opened up. This represents 
a minimum wetted area o f some 55,000m2.
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Assuming that potential salmon parr production in this area would also be limited by the 
invertebrate productivity o f  the system, then this should result in parr densities (after a 
recovery period) around relative abundance class C or D (currently achieved below the 
Irish Bridge). This could result in around 4000 additional salmon parr being produced in 
the Liza catchment each year. Such a parr production based on standard survival rates, 
(50% parr to smolt and 10% smolt survival at sea) would result in around 180 additional 
adult salmon returning to the river Liza each year.
For comparison using the same methodology, the total production o f  salmon for the Ehen 
system was assessed as 400-500 fish for 1995, McCubbing 1994.
This number o f extra fish relates to  a 32% increase in salmon stocks on the Ehen. In 
addition further increases should be seen in this production if current trends in invertebrate 
production continue. Ultimately based on the relative classification system a density o f up 
to 16 salmon parr per 100m2 could be achievable. This could result in around 8000 
salmon parr being produced in the Liza, resulting in over 360 extra salmon returning to 
the Ehen catchment each year.
A proposal to replace the bridge with a structure to allow free migration o f salmon 
through this area has been put together in conjunction with Forest Enterprise who are 
the bridge owners.
7.3.4 Trout Production.
Trout production is currently concentrated to the major tributaries o f the Liza system. 
This situation is quite normal and from the relative quality classes it can be seen that there 
is only marginal room for improvement in trout fry densities in the main Liza following 
the removal o f  the Irish Bridge barrier. Equally there is unlikely to  be competition for 
resources from salmon that will detrimentally affect the trout fry population upon the 
removal o f the bridge. Trout parr densities have scope for improvement in the main Liza 
but this may be limited by the bridge effect or by the lack o f bankside cover in the area 
upstream o f the Irish Bridge. Either way there is unlikely to  be a competition problem in 
the near future.
7.3.5 1996 Stocking Experiment
In 1996, 12,000 salmon fed fry were released into the river Liza at the rate o f 1 per 8m2 
from the Irish Bridge upstream for a length approaching 5km . The low stocking density 
was to take into account the relatively low food supply in this area.
In the late summer o f 1996 the five survey sites sampled in the 1994 subcatchment survey 
were resampled. The results are shown below in graphical form for salmon fry and parr.
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F ig  7. S a lm on  F ry  P ro d u c tio n  in  th e  R iv er L iza , 1993-1996
R iv e r  L iz a
Salmon Fry
For salm on fry results, initial analysis suggested an average o f  around 24%  survival o f  
stocked salmon fry at sites 1860.2 to  1860.5. This how ever has been slightly com plicated 
by the  unexpected (but w elcom ed) presence o f  salmon parr found at sites 1860.3 and 
1860.4. It is thus not possible to  assum e that all the increased fry production at the 
stocked sites was due to stocked fry only. Salmon have recruited su ccessfu lly  in this area 
in 1995 to  produce the parr sam pled in 1996 and could therefore also have recruited 
successfully at this site in 1996 to  produce some o f  the fry observed in the 1996 survey.
F ig  8. S alm on P a r r  P ro d u c tio n  in  th e  R iv er L iza, 1993-1996
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In either case the results are very encouraging with four o f the five sites sampled in the 
Liza now having salmon juveniles present. This compares very favourably with surveys 
in the 1970's when no salmon were found in the system at all.
7.4 River Keekle Rehabilitation Surveys 1995 and 1996.
7.4.1 Re-instated river section at Keekle Opencast Site - Background of sampling
The river Keekle has been extensively affected by historic mine workings and mine spoil 
run off for the last decade. With the closure o f the Keekle Opencast mine in the early 
1990's an opportunity to remove most o f the spoil causing water quality problems arose. 
Following the removal o f Walkmill tip and the re-creation o f a semi-natural river channel 
through the re-instated Keekle opencast site, the Agency has been monitoring the recovery 
o f the river. It was finally returned to it's current course in November 1994.
Three sites were sampled in the river Keekle system to monitor the recovery o f this 
improved river length. These sites were sampled within 2.5km o f the re-instated river 
channel on the old opencast mine site.
7.4.2 Results
The location o f  the seven sample sites are shown in map 3. Results are shown in Fig 9a 
and b. Evidence for an increase in trout fry production within 6 months o f the re­
instatement o f  the river channel was found in the 1995 survey at one site. This will be 
partly due to the stocking o f 5,000 sea trout fed fry at sites 1878.1 and 1878.2 that year. 
The relatively low level o f production found probably relates to  a lack o f  spawning 
medium in the area and the delay in available food prey items re-colonizing the newly 
created river section.
Improvements were observed in fry numbers in 1996, which must all originate from wild 
stock spawning. Some o f this will be due to spawning within the re-instated section, but 
much o f it will be as a result o f  downstream drift from spawning above the area sampled. 
This will account for the higher densities o f  trout fry observed at the sample site towards 
the top o f the re-instated section.
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Fig 9a. Trout Fry Production on the River Keekle in Re-instated River Section
1995 and 1996
River Keekle - Opencast Site
Trout Fry
Trout parr production follows a different pattern to that of trout fry production. The 
initial study undertaken in 1995 shows an almost immediate colonization of the re-instated 
section with trout parr at the lower and upper sites. These are all wild trout.
Results in 1996 show further improvements at two sites, although densities at the 
uppermost site fall back slightly. Some of the parr production in 1996 will be as a result 
o f the trout fry stocking in 1995, however as the fish were not marked in any way, the 
actual contribution cannot be determined.
Fig 9b. Trout Parr Production on the River Keekle in Re-instated River Section 
1995 and 1996
River Keekle - Opencast Site
Trout Parr
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7.4.3 Assessment of W ater Quality Problems at Pica from Oatlands Tip - 
Background to sampling.
A further point source o f contaminated w ater remains in the headwaters o f  the river 
Keekle at Pica. W ater discharging from the old mine spoiltip at Oatlands is known to be 
rich in iron and some other metals and was thought to be having an effect on trout 
production in the upper Keekle catchment. Investigations to  assess the impact o f this 
discharge and the potential benefits to the system should it be removed or treated have 
been undertaken.
Four sites were sampled in 1995 and 1996 to assess the trout production in the vicinity 
o f the discharge. One site, 1875, was sampled above the discharge sites whilst the other 
three sites were downstream o f the discharge. Details are shown below;
Site Relation to Discharge Visual W ater Condition
1995 1996
1875 100m upstream Good Good
1875.1 50m downstream Poor coloured Very Poor (Sludge)
1875.2 100m downstream Fair (some staining) Very Poor (Sludge)
1875.3 500m downstream Good Poor, coloured
7.4.4 Results
The results in the two sample years show considerable differences. In 1995, a prolonged 
drought prior to the sampling date had reduced the spoil discharge to a trickle. This had 
resulted in little ochorous material being discharged to the river and only very localized 
effects on fish populations.
Trout fry were present at all the sites sampled with little evidence o f  the discharge 
affecting densities, despite the visual colouring o f  the water. Several fry sampled were 
orange in colour presumably through attempting to match the surrounding staining.
The situation was very different in 1996. All three sites sampled downstream o f the 
discharge showed very high levels o f  w ater contamination, with ochorous sludge present 
at two sites, 1875.1 and 1875.2.
Trout fiy were absent from all sites sampled below the discharge although present at 
about equal numbers as in 1995 upstream o f the discharge.
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F ig  10a T ro u t F ry  P ro d u c tio n  on th e  R iv e r K eek le  a t  P ica  1995 a n d  1996
R i v e r  K e e k l e  -  P i c a
Trout Fry
T ro u t parr production was similar to  that for trou t fly. Densities o f  parr in 1995 were 
g rea tes t a t the site upstream  o f  the discharge and 500m  dow nstream  o f  the discharge. 
Sites 1875.1 and 1875.2 show ed som e reduction in production.
The results in 1996 w ere identical to  that o f  trou t fry in distribution. N o  tro u t parr w ere 
detec ted  dow nstream  o f  the discharge. There w as how ever an increase in trou t parr 
densities at site 1875, upstream  o f  the discharge.
F ig  10b T ro u t  P a r r  P ro d u c tio n  on  th e  R iv e r  K eek le  a t  P ica  1995 a n d  1996
R i v e r  K e e k l e  -  P i c a
Trout Parr
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7.4.5 Potential for Sea Trout and Salmon Production in the River Keekle.
From the survey work carried out in 1995 and 1996, the potential and limiting factors 
affecting the river Keekle can be determined. Limiting factors include;
1) The re-instated channel requires a further recovery for habitat to improve and thus 
trout populations. Tree planting will assist in this process.
2) Spawning areas are limited on the Keekle re-instated channel. The addition o f 
spawning gravels should be considered in the summer o f  1997
3) The Keekle is suffering from intermittent pollution in it's upper reaches which may 
be affecting several kilometres o f river in some years.
Potential sea trout (and brown trout) production can be estimated from the site upstream 
o f Oatlands tip and from comparisons with neighbouring Dub Beck. Indications are that, 
following the treatment o f Oatlands tip an increase in juvenile trout parr production o f 
3,500 fish should be achievable. In addition improvements would probably increase 
salmon production by around 900 parr per year, in the 2km upstream o f the Keekles 
confluence with Dub Beck.
7.4.6 M onitoring of Fisheries Improvements.
To fully determine that actual benefits from improvements to w ater quality in the Keekle 
system, a detailed monitoring program is proposed. Ideally this would be a complete full 
river trap which monitored the downstream passage o f  all smolts and the upstream 
migration o f all spawning adults. Such a facility would not only give information 
regarding the rate o f  recovery o f the system but would assist in the collection o f  sea 
survival data for sea trout. Such data are required to assess the reasons for the current low 
stock levels highlighted in section 4.0.
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The following recommendations for future work are suggested from the work summarized 
in this report and/or from previous reports; (in no particular order)
1) Determine a methodology for improving the estimation of exploitation rates o f sea 
trout from the River Ehen. Angler co-operation is vital in this respect.
Issue - Further data has been made available from Egremont and District Angling
Association that suggests exploitation rates historically may have been higher with large 
numbers o f  sea trout reported caught.
Solution - Further modelling o f  the implications o f  this data in assessing the stock 
the river might realistically support is required.
Actions - Pursue the option o f a tagging experiment for assessing exploitation and 
survival rates o f Ehen sea trout. Increase participation by anglers in the Agency's log 
book scheme to evaluate the benefit o f work aimed at improving sea trout stocks.
responsible - Anglers, EA.
Cost - £2K (analysis)
2) Investigate the possibility o f improving the productivity of the river Liza, for 
migratory salmonids, particularly salmon juveniles.
Issue - Investigations in the Liza catchment have shown a reduction in low pH
episodes and an increase in the biological and fisheries production in this system. There 
is good evidence to lend weight to the view that the river Liza may now support a self 
sustaining population o f  salmon, but may not be able to reach it's full potential until the 
barrier effect o f the Irish bridge is removed.
Solution - A replacement for the Irish bridge would improve natural production.
Actions - Further the objective o f removing the barrier effect o f the Irish bridge 
to further enhance the production o f salmon in the river Liza. Further stockings o f  salmon 
fry (where funds are available) will assist in the re-colonization.
Responsible - EA, Forest Enterprise
Cost - Bridge repalcement estimated at £40K  +
4) M onitor and determine the improvements and implications of the river Keekle 
restoration work on the River Ehen catchment as a whole.
8.0 RECOM M ENDATIONS FROM 1993- 1996 SURVEY RESULTS WITH
ACTIONS ARISING
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Issue - Re-instatement o f the river Keekle following the closure o f the Keekle
opencast coal mine is now largely complete. Increased sea trout production is predicted 
from this catchment, but needs monitoring to  assess it's contribution to the Ehen system.
Solution - Investigate the need for spawning gravels in the re-instated channel area 
to assist natural production o f juvenile salmonids. Remove the remaining mine spoil 
contamination from Oatlands tip and build adult/juvenile trap facility, to monitor recovery.
Actions - Seed gravel in the re-inststed river channel as required and monitor the 
water quality improvements achieved with an adult/juvenile trap facility.
Responsible - EA
Cost Estimate - £70K (over 5 years)
5/ Expand the information available on the production o f trout parr within the 
Ehen system.
Issue -Low  trout parr production has been identified in many main river and
some tributary sites.
Solution -Re-survey sites exhibiting unexplained reasons for poor trout parr 
production to include an assessment o f  habitat quality.
Actions -Survey to be undertaken, prior to further Actions.
Responsible - EA
Cost - £2K
6) Investigate further the reasons for poor survival of juvenile salmonids 
downstream  of large lake outflows, in the River Ehen and on other Lake District 
catchments.
Issue -Current survey work on the rivers Leven and Crake has ruled out poor
gravel composition and lack o f food resources as key issues limiting salmonid production 
downstream o f lakes. Low habitat variation has been suggested as one key factor on the 
river Crake for poor fry survival, whilst competition from very high fry densities has been 
suggested for the river Leven.
Solution -Investigate the gravel composition o f the river Ehen downstream of 
Ennerdale. M easure the suitability o f the area as-habitat for juvenile salmonids. Examine 
historical invertebrate data.
Actions - Determined by gravel analysis results.
:
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Responsible - EA 
Cost - £2K
7) Installation of adult fish trap at Ennerdale fish pass.
Issue -Need to  determine the function o f the new fish pass arrangements at
Ennerdale Weir
Solution -Install adult fish trap and monitor use o f  pass 
Actions -Produce information on fish numbers, age, species and movements. 
Responsible - North W est W ater and EA 
Cost - Paid for by NWW Ltd
8) Salmon Action Plan
Issue - The Agency is committed to producing a detailed salmon action plan for
the River Ehen in 1997/98, to address future target stock levels and management issues 
in a National format.
Responsible -Environment Agency
Cost - £5K
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Appendix 1 Comparisons of River Ehen Rod Salmon 
catch with the rivers Derwent and Eden
River Ehen Salmon Rod Catch
Proportion of Derwent Catch
River Ehen Salmon Rod Catch
Proportion of Eden Catch
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Appendix 2. Salmon and Trout Densities in the river Liza and tributaries 1993, 
1994 and 1996. (ns = not sampled)
Nos o f Fish per 100m2
1993
Site Salmon Trout
Fry Parr Fry Parr
'
1860.2 1.19 0 8.49 0.5
1860.3 0 0 10.99 2.19
1860.4 ns ns ns ns
1860.5 ns ns ns ns
1860.6 ns ns ns ns
1994
Site Salmon Trout
Fry Parr Fry Parr
1860.2 2.18 3.47 13.65 1.46
1860.3 0 0 14.86 0.88
1860.4 0 0 4.34 7.22
1860.5 0 0 0 3.08
1860.6 0 0 0 2.46
1996
Site Salmon Trout
Fry Parr Fry Parr
1860.2 9.03 2.12 4 1.01
1860.3 6.16 0.4 4 0.61
1860.4 5.03 2.55 7.54 3.36
1860.5 0.93 0 1.86 5.94
1860.6 0 0 1.45 2.7
Density Classes Based on National 
Classification System.
Absolute Density Classes 
Values are in Nos 100m-2
Species Group Class
A B C D E F
0+ Trout 38 17 8 3 0
>0+ Trout 21 12 5 2 0
0+ Salmon 86 45 23 9 0
>0+ Salmon 19 10 5 3 0
Relative Density Class
Map la
EHEN, KEEKLE, L I Z A , CALDER CATCHMENT
TROUT FRY RELATIVE SCORES 1993
EHEN, KEEKLE, L I Z A , CALDER CATCHMENT
TROUT PARR RELATIVE SCORES 1993
Map lb
Relative Density Class
Map 2a Salmon Fry-
LIZA CATCHMENT - JUVENILE SURVE
f 1
i J
I i
L J
U
J
Map 2b Salmon Parr
Map 2c Trout Fry. .
Map 2d Trout Parr:
River Liza
1860.5
Map 3
